
PROCESS OF APPLYING MATERIAL, IN process thus provides for a separate feeding of the air for 

PARTICULAR FOR THE PRODUCTION OF spaying and the material, e.g. via two separate tubcs^These 

ELECTRODES FOR EXHAUST GAS tubes and in particular their discharge openings preferably 

SENSORS arc arranged at a pointed angle or at a nght angle to each 

5 other, wherein their free end openings meet In the region 

njnoo DpiTPDFMrF TO RFT ATFD w &ere toe end openings for' the two feed tubes meet, the 

CTOSS-REra^CE TO RELATED ^ fey ^ ^ for ^ 

Arru the atornizing and application location for the material is 

This application claims the priority of Patent Application locally limited and permits a specific application of the 

Serial No. 1 96 14 147.8 filed in Germany on Apr. 10, 1996, w material to the carrier. Accordingly, the material is applied 

the subject matter of which is incorporated herein by refer- only to the technically required locations on the carrier and 

cncc thus permits a considerable savings in the frequently costly, 

e.g. electrically conductive materials. Also, the atomizing of 

BACKGROUND OF THE INVENTION the material outside of the tubes avoids problems during the 

material feeding, which can consist in the wear or the- 

The invention is based on a process of applying material 15 bloddng of the mbes ^ sp( ^ c way of applying the 

with a defined structure to a earner. materials also makes it possible to apply precise contours, 
Processes for producing electrically conductive regions, 

such as conductive surface patterns, conductor tracks, rnsu- 

such as conductive surface patterns, conductor tracks, lating layers or strips, printed circuits and the like, wherein 

printed circuits and the like are known. Surface patterns are j t ^ advantageous that m askings such as those needed for the 

applied, for example, by rolling them on or spreading them 20 SC[tcn printing or for the etching techniques can be omitted, 

on. For planar probes, the electrodes and conductor tracks ^ addition, a coating can be applied advantageously to the 

are generally applied to ceramic substrates with the screen inside of bores and hollow spaces to produce, for example, 

printing technique, wherein the electrode or conductor track internal electrodes. 

material can, for example, be applied as Cermet paste and p Qr embodiment, the invention concerns the 
subsequently sintered. Furthermore, a technique for apply- aforementioned process, wherein the air is supplied under 
ing an exhaust gas/oxygen/sensor electrode (Lambda probe) pressure via a first tube. The air pressure provided according 
is known from German Laid-Open Patent Application No. ^ me ^^0^ permits a complete and fine atomization of 
DE-OS 30 14 877, for which an electrically conductive ^ malerial and> ^ a result of the c \ osc coordination of the 
liquid or paste is injected into a hollow element by metering inventive discharge openings for the air feed tube and the 
it and is distributed inside the hollow element by means of mater iai f ee d tube has a suction effect onto the latter. An air 
a finger-shaped, inflatable part. German Published Patent prcssurc 0 f >o.oi bar, in particular 0.01 bar to 7 bar has 
Application No. DE-AS 17 71 551 describes a process for pr0VC n to be particularly advantageous. Another embodi- 
printing electrical circuits onto a substrate where a conduc- mcnt accor d mg to the invention provides that the material is 
live paste is applied to a substrate through a translatory fcd througn a second tube under comparably low pressure, 
movement of an elastic transfer device. Finally, German Accor ding to a modification of the invention, an above- 
Published Patent Application No. DE-A1 32 25 483 described ocess is made available, for which the feeding 
describes a process for producing electrically conductive. q£ ^ ^ aad/or ^ fe metered metering of the 
regions, wherein an electrically conductive paste is applied air ^ daUy ^ malcrial ^ 
pointedly to predetermined regions of a preferably uneven a Hcation of ^ material that mcets me mos t varied 
carrier by means of an elastically deformable stamp in a lechnica , requ irements, wherein this also saves costs, 
printing process, and wherein the stamp is designed as accordance with one modification of the invention, 
printing roller as well as performs a rotational movement for d _ on 0f ^ ^ malerials m ovided ^ tne 



earner. 



applying continuous or endless patterns. 

The described processes are in part very involved with ^ ~^ inventl0n furthermore provides advantageously that 

respect to production technology. In addition, the known ^ described Qcess be carried oul ^ ma terials in the 

processes permit only a rather unspecific application of the ^ Qf £ or The proccss ^ especially 

electrically conductive material, so that this material fre- ferrcd for use ^ malerials , e .g., ceramic materials, 

quently is also applied to places where it is technically not which ^ [q ^ a pr0C ess, are baked on, 

required. However, especially when using expensive, elec- ^ Qf sintered-on ^ mey have been sprayed on and 

tricaUy conductive materials, it is desirable to apply those ^ ^ Uye up tQ ^ In particular electricaUy 

only where they are absolutely needed. conductive materials are used in an especially advantageous 

CMMK4ADV OF thf IMWMTTON wav > which materials contain cermet, perovskite or precious 

SUMMARY OF THE INVENTION ^ ^ ^ for of ^ platinum 

The basic process according to the invention involves a 55 in particular platinum, palladium or rhodium, or are corn- 
process for applying material with denned structures onto a posed of these. Of course, the inventive process is suitable 
ceramic carrier, wherein the material is sprayed onto the for any other type of material as well, which can be applied 
carrier. In contrast, to the known processors described with defined structures such as surface patterns, conductor 
above, the according to the invention has the advantage that tracks or printed circuits. A combination of different sub- 
it is possible to reduce the amount of material used as a result so stances such as platinum and zirconium dioxide can also be 
of a specific application of materials to the regions where used according to the invention. In accordance with the 
they are technically required. invention, the materials can also contain ceramic and/or 

More particularly, the invention involves a process for glass powder preparations as well as organic admixtures, 

applying material with defined structures to a carrier, Finally, in particular insulating materials can also be used 

wherein the material is sprayed onto the carrier and the air 65 according to the invention in addition to the aforementioned 

used for the spraying as well as the material are supplied electrically conductive materials, so that insulating layers 

separately and are subsequently atomized. The inventive can, for example, be sprayed onto ceramic carriers. 



In accordance with the invention, the described processes into the atomizing space 7. Material, e.g. in the form of a 

are used especially and preferred for applying electrodes, paste or a suspension, flows with a lower pressure through 

preferably internal electrodes or conductor tracks to carriers. the second, material-feed tube 5, then through the discharge 

The invention is particularly suited for applying electrodes opening 6 and into the atomizing space 7. As a result of the 

to exhaust-gas sensors, in particular for applying internal 5 strong air flows present there the material is atomized and 

electrodes to Lambda probes. However, the invention is also flows * c <*™** ° f * c atomizing space : corectly 

suited for applying terminal conductor tracks to Lambda and pomtedly onto the earner 2 It is preferable if the air 

probes. Fmally, the inventive process can also be used for supply as well as the material supply is metered thus 

applying resistance or insulating pastes. permitting a precise arrangement of electrodes or conductor 

' „ , • c m tracks on the carrier 2, e.g., a ceramic. 

The invention additionally concerns a device for carrying 10 . ... t ^ . n „„ nt z n „ t ~ h„r* 

" *mT j • ■ j- ■ l j k h , It is of course possible according to the invention to nave 

out the inventive process. Thedevice s disturbed by dffierent menUof ^ acb otherand the 

tubes for supplying air or gases (e.g. mhogeo. nitrogen ^ |ubes 

rmxtures) and for example, electnclly conducive material. ^^J f ^ ^ ^ of ^ air _ fcr . 

for which the discharec openmg are arranged at a pointed or . » , . , r , . r ° f .. , 5- „ 

, , ""^"'"s & 6 *™ . ably with hieh pressure, and the feeding of the electrically 

right angle to each other. The supplied material is atomized 15 ulJf , . • , -a. * i i „™ - L 

j i- j .u • • 55 u *u conductive material with, for example, low pressure, is 

and applied to the earner in the region where the two ^ ^ ^ ^ ^ electri . 

d.scbarge openings are arranged. ^ conductive ^ atomized Qnly outside of the 

Depending on the angle and arrangement of the discharge feed mbes me invention can also provide that a 

openings for the tubes, the material is sprayed in an axial or sp^uy defined atomizing space is omitted. In such a case, 

side direction, relative to the longitudinal axis of the material ^ shown in pros. 2 to 5, the discharge openings for 

feed tubes. In any case, with respect to the angle and ^ ^ , ubes meet whi]e no sparial i y defined atomizing 

distance to each other, the discharge openings must be space ^ atite ^ 

arranged such that the exiting air permits a spraying of the nQ 2 shows another em5odimeot r of me mventive 

supplied material onto the substrate. With the preferred devfce for j m material M Qnt0 & ^..^ 2 ^ 

parallel arrangement of the end regionsfor the two tubes and devic£ r ^ a st0 9 mat 

the preferred end-side location for the discharge opening of ^ ^ material w and which ^ accommodatej for 

the matenal feed tube as well as an equally preferred o.l to 10 hters of material, as well as a twirling 

srfe-discharge opening for the au feed tube that projects ^ u ^ ^ Qf ^ e , fa ^ 

beyond the matenal feed tube, the matenal is sprayed ^ ^ ^ „ a re compeD . 

between the discharge openings to the side, in accordance Une n ^ a yalve 53 in container 9. A 

with the right angle that is formed, thus permitting an easy m ^ fced mbe s fa ^ or connected to the 

application of internal electrodes ,„ hollow spaces or bores^ g 9 ^ , valve 14 ^ located bctween 

The air supply tube is preferably connected to a compressed ^ £ ^ 9 ^ me m5e 5 . Coordinated with and 

air generator, while the feed tube for the matenal to be ^ e , to ^ oude[ end rcgion for tne feed tube 5 and 

applied leads to storage container. ^ ^ fc mc outlet cnd K ^ Qa for me ^ fecd 

These and other features and advantages of the invention mfc 3, which has a valve 8 in the region that does not adjoin 

will be further understood from the detailed description me ^ 5 At its outlet end, the air feed tube 3 projects or 

below of the preferred embodiments with reference to the extends beyond the end of the material feed tube 5. Tube 5 

accompanying drawings. 40 has a discharge opening 6 at its outlet end while tube 3 has 

its discharge opening 4 on the side of the tube 3 facing and 

BRIEF DESCRIPTION OF THE DRAWINGS adjac£Dt £ ^ 

opening 6. 

FIG. 1 is a schematic longitudinal sectional view of a FIGS. 3, 4 and 5 show detailed views of the region A of 

device according to the invention. the inventive device according to FIG. 2, in particular the 

FIG. 2 is a schematic longitudinal sectional view of ^ en <* re gi ons of the and material feed tubes, that is the 

another embodiment of a device according to the invention, spray head. It follows from FIG. 3 that the end of air supply 

including the storage container; mbe 3 ^ its discharge opening 4 projects or extends 

* ■ . j -i ■ r beyond the and of the material supply tube 5 with its 

RGS. 3. 4 and 5 are schematic detail views of a portion ^ fi ^ ^ ^ * ^ 4 and 6 are 

A of the device accordmg to the embodiment of the inven- 5o ^ ^ ^ tQ each ^ ^ clc ^ {y ^ ^ ^ 

tion shown in FIG. 2. m ^ 5 Tfae distance betwecn discharge opening 4 

DETAILED DESCRIPTION OF THE of tube 3 and ^ discharge opening 6 of tube 5 preferably 

PREFERRED EMBODIMENTS Hes bctwcen 0 5 mm to 2 mm " ™ e ^ide diameter of tube 

5 can be between 0.2 mm and 2.5 mm. Depending on the 

FIG. 1 shows a device 1 for carrying out the inventive 55 ar ea to be sprayed, the inside diameter of the discharge 

process, that is for applying material to a carrier 2. The opening 4 of tube 3 can be >0.2 mm. The inside diameter of 

inventive device is distinguished by an air feed tube 3 with the tube 3 is >0.5 mm. FIG. 4 is a view from above of the 

a discharge opening 4. In accordance with the invention, the two tubes 3 and 5. The view from above shows the open 

device also has a feed tube 5 for materials with a discharge ending of tube 5 with discharge opening 6 as well as the 

opening 6. The discharge openings 4 and 6 meet at a sharp go closed ending of tube 3. FIG. 5 shows a longitudinal cut of 

or acute angle and form an atomizing space 7. The air supply the end region (spray head) of the inventive device, which 

line 3 is preferably connected to a compressed air blower also reveals the parallel, adjoining arrangement of the two 

that is not shown here. The material feed tube 5 is preferably tubes in their respective discharge end regions as well as the 

connected to a storage container for this material, which is arrangement of openings 4 and 6 at a right angle to each 

not shown here. 65 other. The end regions for tubes 3 and 5 that run parallel to 

In accordance with the inventive process, compressed air each other can be one to five hundred niillimeters long, 

flows through the tube 3 and through discharge opening 4 depending on the spray element. 



